xiliary activities (including the construction of greenhouses, the production of plastic, irrigation systems, agrochemical products, packaging, the provision of seed, and the manipulation and marketing of products) generates more than € 450 million and some 47,000 jobs (figures for 2000) in Almería (Cortés et al., 2002) . Within this complex and integrated agricultural system, the distribution role played by marketing organisations at the point of origin is very important.
As in other vegetable-producing areas of southeastern Spain, horticultural growers in Almería have two main options for marketing their produce (Molina, 1992): 1. Auction: a traditional marketing event attended by both growers with their products and by potential buyers, in whose warehouses the event takes place. Produce is sold by downward auction. In this system, growers act individually, releasing all control of their goods at the moment of sale.
2. Associative systems: this includes commercial systems in which growers act as a group (for example as agricultural marketing cooperatives or Sociedades Agrarias de Transformación -agricultural transformation societies: ATS). Growers take their produce to association warehouses for later sale at the destination market: they therefore take part in commercial stages that generate added value to their produce, and participate in its marketing.
The aim of this paper was to determine whether the personal characteristics of growers (e.g., age, level of education, family size) or those of their business (e.g., the size of their holding, its location, or the type of worker employed) affect the choice of marketing channel. Growers were asked to complete a questionnaire to provide until now quite scarce primary information on the sector, particularly about its marketing side. Choosing an individual or associative marketing channel depended upon how well the grower was adapted to these, the size of the business, the availability of a family work force and the degree of dedication to horticultural activity.
Material and Methods
All the findings reported in this work are the result a survey, performed in 1998, of 302 intensive horticultural crop growers from the province of Almería. All were interviewed personally. The sample of interviewees was chosen randomly from the nearly 14,000 horticultural exploitations in the province. The distribution of the sample corresponded to the ratio of the number of holdings in the two main producing regions of the province (84% from the Dalías area and 16% from the Níjar area). This survey, part of a wider study on this production system, contained questions on the main marketing channels used, the location of the different holdings, their surface area, and on the characteristics of growers that were believed might determine the commercial decisions made. With the number of interviews performed, and taking into account the total number of growers in the region 2 , the statistical error that might be expected was 5.6%.
Logit models
Discrete choice, categorical and qualitative econometric models were taken into account for analysing the presence of variables with discrete and finite values. Following preliminary univariate and bivariate analyses of the survey data, the binomial Logit model was chosen because of its ease of use and its good econometric properties (Maddalla, 1983; Millán and Ruiz, 1987) . Although in Spain, Logit models have often been employed (Laffarga et al., 1987; Ferrando and Blanco, 1998; Ramírez, 1998) , their use in the analysis of agricultural marketing channels has been reduced. The most impor- tant studies in which they have been used in Almería include an investigation into the adoption of innovations (Millán and Ruiz, 1987) and an assessment of the willingness to pay for water for horticulture in southeastern Spain (Colino and Martínez, 2002) . Logit models have often been used to study consumer behaviour (Fernández and Grande, 1993) , to study the choice of retailer (Ruiz and Iglesias, 1998), and to study consumer preferences with respect to appelation contrôleé products (Bonnet and Smioni, 2001 ) and genetically modified foods (Baker and Burnham, 2001) . The review by González (2001) is an exhaustive work on such studies. Given a categorical dependent variable Y that takes the value of Y = 1 when one of two possible options occurs, or Y = 0 when the other occurs, binomial Logit models allow one to examine the probability of which Y event will occur as a function of a vector of characteristics X and a series of parameters β. This can be represented as:
( 1) Thus, the probability that a grower will adopt the option Y = 1 can be obtained from the expression:
It is supposed that F is a logistic distribution function (hence the name «Logit model»). For more information on the theory of discrete choice models, the works of McFadden (1974) , Amemiya (1981) , Gallastegui (1985) or Maddala (2001) , amongst others, should be consulted.
The Logit model proposed in the present work involves the variable of marketing (which takes the value 0 when this is performed by auction and 1 when performed by any other system (mainly two very similar associative systems -cooperatives and ATSs), and another series of variables (which along with their different discrete or continuous levels are described in the next section).
All grower and exploitation variables were included in an initial Logit model. To make an adequate choice of variables to be included in the final models, stepwise discriminant analysis was performed. Different variables were either included or excluded from the final models by determining their significance when acting together, independent of the reference level considered. For this, a likelihood ratio test was used, comparing the complete and restricted models. After multiple simulations, this led to the evaluation of two Logit models (the results of which are shown below). The evaluation process used was that of maximum likelihood, employing the Newton Raphson algorithm to provide the convergence. All calculations were performed using Limdep 7.0 statistical software (Greene, 1995) . The appropriateness of the models was evaluated in terms of the joint significance of the same model, their coefficients and predictive capacity. The last of these was estimated by examining the percentage of correct predictions made. Other measurements of the goodness of fit of the models finally selected included evaluation with the above-mentioned likelihood ratio test and McFadden's pseudo R 2 test (Greene, 1999) .
Results

Characterisation of growers and their holdings
The mean surface area of the holdings covered by the survey was 14,675 m 2 (SD = 13,383 m 2 ). Therefore, in this province, horticultural holdings are generally small but activity very intense. Although the variation around the mean is high, there are few very large holdings (as is common in the neighbouring province of Murcia). Despite the largely familial character of this activity in Almería, important differences were seen in the size of businesses according to the marketing channel used: the mean size of the holdings of auction users was only 12,898 m 2 , while that of associative channel users was 16,214 m 2 . With respect to sociodemographic factors, more than 36% of growers were older than 45. This raises the question of whether the take-over by the next generation -so necessary for this competitive industry in the next 20 years-is actually occurring (see Table 2 ). With respect to grower education, few had achieved more than school level: while this may be quite normal for growers and farmers in other areas of agriculture, in this intensely technological activity it stands out as being somewhat incongruous.
With respect to other training, only 7.62% of those interviewed had taken an agricultural training course in the previous year, 19.21% had made an educational visit to other production areas, 36.75% had books on agricultural topics, and 49.34% knew of some specialised magazine for the sector (although few took them or read them assiduously).
Yi = Xi β + ui Table 2 shows the results gathered on growers' self evaluation of their risk-taking profile. Greater or lesser aversion to risk could determine a preference for the auction system or other marketing channel. This would depend on how pricing is established in each, the greater or lesser personal control growers have on the sales made (in auctions, the growers themselves control the whole pricing and selling process), and the greater or lesser desire to change from what may have been a system used for many years (in Almería, the auction system has the longest tradition).
The importance of marketing organisations at origin
The most important marketing channel for horticultural products in Almería is the auction system (Fig. 1) , which was used by 46.4% of the interviewees. This was followed cooperatives and ATSs. Wholesalers at the point of origin and attending intermediaries from destination markets were used very little. The growers of Almería therefore behave in a similar fashion to those of Murcia and Granada. Though the mean holding size of auction users is smaller than that of users of other systems, auctions are also the main channel used in terms of volume (Martínez-Carrasco, 2001 ).
When growers market their produce via associative systems, either they (as members) or their collaborators 3 deliver the raw produce. This is then categorised in the association's warehouses and the grower is paid one month later depending on the destination market price for each category. However, growers may also benefit from other services provided to association members, such as technical assistance or input supply. When growers choose to sell via auctions, they take their products to alhóndigas (traditional Arab-style auction houses) after conditioning their produce (known as the «encarado» or «encajado»), i.e., the placing of the day's harvest in boxes, with the best sized and most appealing produce in the top layers. At all times the grower controls the selling process, and has the guarantee of the alhóndiga that payment for all sales will be made within three days. The alhóndigas also cover the risks involved with late-paying buyers. Finally, and with respect to marketing channels at origin, it is becoming increasingly common to sell directly to the retail distributor. This reveals the degree to which intermediaries are being removed from the sales process in agricultural markets (Cook, 1997) .
Explanatory model for the choice of marketing channel
The incidence that a grower's socioeconomic characteristics may have on the making of business decisions are here contrasted with discrete choice models. Table 3 shows two possible relationships (according to the reference levels considered) using the binomial Logit models considered. These help to determine the degree to which choosing one or another marketing channel (auction or associative organisations) can be explained by differences in grower or holding characteristics. The two models, which differ in that one includes the surface area of the holding while the other takes into account variables such as the workforce, family size and technical visits, determine the directional relationships between the marketing channel chosen.
The use of two alternative models is justified because of the good correlation between holding surface area and workforce and family size. Certain variables were excluded from the final models. For example, a positive relationship was found 4 between the probability of marketing channel chosen and the degree of dedication to horticultural activity, but this was excluded because of its reduced significance. Other variables, such as the location of the holding and grower educational level, were excluded because of a lack of a significant correlation with the marketing system chosen. The partial derivative of the endogenous variable with respect to holding surface area (the only continuos exogenous variable) was also calculated.
Finally, the predictive power of the Logit models was used to help calculate the probabilities that individual growers would choose one system or another. According to Model 1 (Table 3) , the probability that a grower who is the sole family member, who employs no workforce, who defines himself as being very little 
Discussion
The interpretation of these Logit models provides some interesting conclusions with respect to the influence of the studied variables on the choice of marketing channel.
Model 1 shows that family size and the exclusive use of hired workers is positively related to the probability of marketing by methods other than auction. The hiring of workers is especially indicative of the choice of associative marketing channels for owners of the largest holdings. In this case, a work force is required not to pack the produce but for the process of production itself. The greater the size of the holding, the more workers are required.
Model 2 (Table 3) shows a positive relationship between the surface area of the holding and the probability of marketing by channels other than auction.
The corollary of the two previous ideas is that the greater the size of the holding, whether measured in terms of surface area or family/external workforce requirements, the more likely its produce is to be marketed via ATSs and cooperatives. The hiring of an external workforce is related to greater business size and a more professional or extra-familiar character: such business are more likely are to use ATSs and cooperatives.
Both models show a positive relationship between the probability of marketing via ATSs and cooperatives and grower age of between 26 and 35. Being older or younger indicates a greater probability of using the auction system. For growers over 35, this might be explained by their unwillingness to change from a system they have always used. For those under 26, it may be because they are relatively new to the business, and in general have greater debt. Receiving payment as quickly as possible for their products -which is guaranteed at auctions-may be advantageous for them. Growers may also face other difficulties and costs if they choose to sell via cooperatives.
Those growers who most see themselves as risk takers are those most likely to market their produce via associative organisations. The negative relationship between marketing via cooperatives and ATSs and having made some trip or technical visit to other production areas was also significant. This might be explained by the promotional policies of some of the province's alhóndigas which have organised trips for their habitual users to other regions with the justification of improving their training, but by doing so gaining their faithful business.
Relationships also exists between marketing by auction and characteristics such as the sole use of the family as the workforce, non-exclusive dedication to horticulture, and even small holding size. The auction system is widespread and has a long tradition in southeastern Spain and is more highly valued by growers with more humble financial resources (usually young growers new to the business, and those with small, family-run businesses).
No statistically significant relationship was found between choice of marketing channel and grower education or the location of holdings.
